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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a thin-f i Im semiconductor device 
that reduces the number of processes, and at the same time 
influence to a device formation layer in separation. 
SOLUTION: This manufacturing method of thin-film semiconductor 
devices should include a process for preparing a member 120 that 
has a semiconductor film 110 with a semiconductor device and/or a 
semiconductor integrated circuit 140 on a separation layer 100, a 
process for separating the member 120 in the separation layer by 
the pressure of fluid, and a process for changing the semiconductor 
film into a chip after the separation process. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
daxoages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of thin film semiconductor equipment characterized by having a production process which prepares 
a member which has a semiconductor film equipped with a semiconductor device and/or a semiconductor integrated circuit on a 
detached core, a separation production process which separates this member by this detached core with a pressure of a fluid, and a 
chip-ized production process which chip-izes this afler [ a separation production process ] this semiconductor film. 
[Claim 2] Said member is the manufacture method of thin film semiconductor equipment according to claim 1 which forms said 
semiconductor device and/or semiconductor integrated circuit, and is obtained after forming a porous layer in the semiconductor 
substrate surface and forming said semiconductor fihn in this porous layer surface. 

[Claim 3] Said member is the manufacture method of thin film semiconductor equipment according to claim 1 which pours ion into 
the predetermined depth fi*om this surface side, forms said detached core, and is obtained after forming said semiconductor device 
and/or semiconductor integrated circuit in the semiconductor substrate surface. 

[Claim 4] Said semiconductor substrate is the manufacture method of claim 2 which is a single crystal silicon substrate or a compound 

semiconductor substrate, or thm film semiconductor equipment given in three. 

[Claim 5] Said separation production process is the manufacture method of thin film semiconductor equipment according to claim 1 
performed by impressing a pressure by fluid to said detached core. 

[Claim 6] A manufacture method of thin film semiconductor equipment accordmg to claim 1 of performing said chip-ized production 
process after removing a detached core which remains after said separation production process and to said semiconductor film side. 
[Claim 7] A manufacture method of thin film semiconductor equipment according to claim 1 of being after said separation production 
process, and performing a production process which removes a detached core which remains after said chip-ized production process at 
said semiconductor film side. 

[Claim 8] A manufacture method of thin film semiconductor equipment characterized by having a production process which prepares 
a member which has a semiconductor film equipped with a semiconductor device and/or a semiconductor integrated circuit on a 
detached core, a chip-ized production process chip-ized to a field of a request of this member, and a production process separated by 
this after [ a chip-ized production process ] this detached core. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention - thin film semiconductor equipment and its manufacture method — 

being concerned , 
[0002] 

[Description of the Prior Art] In order to carry out lamination of the LSI chip, after forming an integrated circuit etc. in a silicon 
substrate, the technology which carries out lamination with a grinder from a substrate rear-face side is known. 
[0003] However, the layer in which an integrated circuit etc. is formed is only the surface of a silicon substrate, and grinding of most 
fields will be carried out and it will be thrown away. Now, it cannot be said as effective use of a limited resource. On the other hand, 
establishment of the technology in which we are anxious about chip exoergic density becoming large by leaps and bounds with 
detailed-izing and high integration of a semiconductor device, and it carries out lamination of the LSI chip immediately is called for. 
[0004] Moreover, in case there is no flexible nature in the usual semiconductor chip itself and it carries in thin devices, such as an IC 
card, it is necessary to raise flexural strength. This is because the force of bending may be added at the time of hold, when carried like 
an IC card. Therefore, the LSI chip carried in a thin device is asked for lamination from the point of the thermolysis nature and 
mechanical flexibility. 

[0005] The technology which used separation by the porous layer for the sake for flexible-izing of an LSI chip is indicated by JP,9- 
312349,A. 

[0006] The device cambium 10 is formed through a porous layer 12 on the semiconductor base 1 1 drawing 6 (a) So that it may 
specifically be shown, and this device cambium and the maintenance substrate 16 are stuck through adhesives 17. Then, the external 
force of the direction which pulls both apart is given between the semiconductor base 1 1 and the maintenance substrate 16. Then, 
separation arises in the porous layer 12 with weak opportunity-reinforcement, and the device cambium 12 exfoliates with the 
maintenance substrate 16 from the semiconductor base 1 1 (drawing 6 (b)). 

[0007] Next, the film 18 for dicing extended by hauling of the direction of a field is joined to the maintenance substrate 16 side which 
has rigidity. And the dicing activity which forms the slitting slot 19 from a device cambium side with dicing equipment is done 
(drawing 6 (c)). Then, the film for dicing is lengthened in the direction of a field, and it divides for each chip. In this way, the LSI chip 
by which lamination was carried out is done. 
[0008] 

[Problem(s) to be Solved by the Invention] However, with the lamination technology of the above-mentioned LSI chip, since a 
separation production process is performed by the external force of the hauling force, we are anxious about the case where distortion 
etc. joins locally some of semiconductor devices currently formed beforehand and/or semiconductor integrated circuits, and a device 
property is affected. 

[0009] The purpose of this invention is to offer the thin film semiconductor equipment which lessened effect of the device cambium 
on [ in the case of separation ], and its manufacture method in view of the point describing above. Furthermore, a device cambium is 
thin-film-ized and it aims also at a device property and especially improving an isolation property. 
[0010] 

[Means for Solving the Problem] A manufacture method of thin film semiconductor equipment concerning this invention is 
characterized by having a production process which prepares a member which has a semiconductor film equipped with a 
semiconductor device and/or a semiconductor integrated circuit on a detached core, a separation production process which separates 
this member by this detached core with a pressure of a fluid, and a chip-ized production process which chip-izes this after [ a 
separation production process ] this semiconductor film. / 

[001 1] By dissociating with a pressure of a fluid, local stress which joins a semiconductor device etc, in the case of separation is 
avoidable. 

[0012] Here, after forming said semiconductor device and/or semiconductor integrated circuit, being obtained, after forming a porous 
layer in the semiconductor substrate surface and forming said semiconductor film in this porous layer surface, or forming said 
semiconductor device and/or semiconductor integrated circuit in the semiconductor substrate surface, said member pours ion into the 
predetermined depth from this surface side, forms said detached core and is obtained. 

[0013] Moreover, after removing a detached core which remains after said separation production process and to said semiconductor 
film side, said chip-ized production process can be performed, or it is after said separation production process, and a production 
process which removes a detached core which remains after said chip-ized production process at said semiconductor film side can also 
be performed. 

[0014] Moreover, a manufacture method of thin film semiconductor equipment concerning this invention is characterized by having a 
production process which prepares a member which has a semiconductor film equipped with a semiconductor device and/or a 
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semiconductor integrated circuit on a detached core, a chip-ized production process chip-ized to a field of a request of this member, 
and a production process separated by this after [ a chip-ized production process ] this detached core. 

[0015] By dissociating after a chip-ized production process, lamination can be carried out according to separation by detached core 

only about an excellent article chip. It can dissociate efficiently, without being dependent on wafer area. 

[0016] 

[Embodiment of the Invention] (1st operation gestalt) It explains using drawing 1 per 1st operation gestalt of this invention. 
[0017] First, as shown in drawing 1 (a), the member 120 which has the semiconductor film 1 10 equipped with the semiconductor 
device and/or the semiconductor integrated circuit 140 through the detached core 100 on the semiconductor region 130 is prepared. 
About the method of forming a semiconductor device and/or a semiconductor integrated circuit 140, it mentions later on the above- 
mentioned semiconductor film 1 10. 

[0018] And this member 120 is separated by the detached core 100. Specifically, the pressure by the fluid is impressed to the detached 
core 100 side. As the method of impression, it spurts [ a liquid / which consists of a gas ] out on the side of a detached core 100 as 
high-pressure jet, or a static pressure is impressed to a detached core. 

[0019] On the occasion of separation, a member 120 may be stuck through the supporter material 300 and a glue line 310 (drawing 1 
(b)). Of course, the production process stuck on the supporter material 300 may be skipped. Epoxy system adhesives and other 
adhesives can be used as a glue line. 

[0020] In this way, a member 120 is separated by the detached core 100 ( drawin g 1 (c)). 

[0021] Next, ( drawin g 1 (d)), an unit, or two or more thin film semiconductor equipments 350 are obtained by chip-izing for every 
semiconductor device of a request of the semiconductor film 1 10, and/or semiconductor integrated circuit. In addition, it is not 
necessary to attain the tip of the slitting slot in drawing 1 (d) to a glue line 310. For example, by making it the quality of the material 
which can expand and contract the supporter material 300, even if 1 10 has not run out completely, it can take out by lengthening 300. 
[0022] A part of detached core 100 11 1 may remain to thin film semiconductor equipment 350. Polishing, grinding, or etching may 
remove the residual portion 1 1 1 concerned before a chip-ized production process after a separation production process. Polishing etc. 
may not be performed but you may heat-treat in the ambient atmosphere containing hydrogen. Moreover, the residual section 1 1 1 of 
the base of thin film semiconductor equipment 350 may be separately removed after a chip-ized production process. 
[0023] After chip-izing, connection with other circuits or packaging can be performed. Of course, packaging may be performed, with 
the residual portion concerned left. That is, like drawin g 1 (f), through the residue delaminate 111, thin film semiconductor equipment 
350 can be laid on the support base 170, or it can also transfer on a plastic card like drawing 1 (g). In addition, for 180, as for a wire 
and 200, the resin for enclosure and 190 are [ closure resin / film, and 210 ] plastic cards. Moreover, since residue delaminate can 
become a gettering site, its metal contamination resistance in a process increases. 
[0024] In addition, drawing which expanded the field 500 in drawin g 1 (b) is shown in drawing 4. 

[0025] Drawing 4 (a) shows signs that the device layer 140 and the supporter material 300 were stuck through the glue line 310. 
Drawing 4 (b) shows a situation when separation is performed by the detached core 100. Drawing 4 (c) shows signs that it was laid in 
the par cage base 510 where the support base 300 and the device layer 140 are stuck. 515 is a glue line. Drawing 4 (d) shows signs that 
the device layer 140 and the supporter material 300 are separated. Thus, if the slitting slot is made to reach to the supporter material 
300 in the case of chip-izing by drawing 1 (d), it is also possible to put thin film semiconductor equipment on a package base, stuck on 
supporter material like drawing 4 (c) -> (d), and to remove supporter material after that. Drawing 4 (e) shows the example at the time 
of connecting the package base 510 and a device layer with wiring 520 concretely. Drawing 4 (f) is an example at the time of laying in 
IC card 530. In addition, although drawing 4 (e) and (f) showed the case where the device layer 140 was arranged on the upper surface 
to a package base, the device layer 140 side may be made into a lamination side like drawing 4 (g) and (h). 

[0026] (A member, detached core) Production of a member 120 has a method of using the ion-implantation layer which mainly carried 
out the ion implantation of the rare gas, such as a method of using the porous layer by anodization or hydrogen, nitrogen, or helium. 
[0027] When based on the former, anodization of the silicon substrate is carried out first, and the porous layer which functions on the 
surface as a detached core is formed. After forming a semiconductor film with a CVD method etc. on a porous layer after that, a 
semiconductor device and/or a semiconductor integrated circuit are produced through the usual semiconductor manufacture process on 
this semiconductor film. In this way, a member 120 is obtained, 

[0028] When based on the latter, a semiconductor device and/or a semiconductor integrated circuit are produced on the silicon 
substrate (or epitaxial wafer) surface. Then, after forming a protective coat if needed on the surfaces, such as the element concerned, 
the ion-implantation layer which carries out hydrogen ion impregnation and ftmctions on the desired depth as a detached core is 
formed. In this way, a member 120 is obtained. In addition, a device may be formed in the field by the side of the substrate surface 
after forming an ion-implantation layer in the predetermined depth from a silicon substrate surface. Smce it is also considered in a 
device formation process that an exfoliation phenomenon arises when there are many amounts of ion implantations, an injection rate is 
lessened (it anneals if needed after that), and it designs so that exfoliation may not arise in a device formation process. 
[0029] (Detached core) In addition, when forming a porous layer using anodization, the porous layer concerned can also consist of two 
or more layers from which porosity differs. For example, you may make it a low porosity layer and a two-layer configuration a high 
porosity layer and on it from a semiconductor region 130 side, or it can also be made the 1st low porosity layer, a high porosity layer, 
the 2nd low porosity layer, and 3 lamination from a semiconductor region 130 side. The porosity in the case of a low porosity layer of 
the porosity in the case of a high porosity layer is available in 0 to 70% of range 10% to 90%, that formation of two or more layers 
from which porosity differs changes the current density in the case of anodization **** - formation ~ it is realizable by changing the 
class or concentration of a solution. 

[0030] When a porous layer is formed by anodization, it is good to precede growing up the semiconductor film 1 10 into up to this 
porous layer, and to perform the protective coat formation production process of preparing protective coats, such as a nitride or an 
oxide film, in the wall of a porous hole, and the heat treatment process in the inside of the ambient atmosphere containing ♦♦*♦**. of 
course, it is also desirable after the above-mentioned protective coat formation production process to perform said heat treatment 
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process. 

[0031] Furthermore, when growing up the semiconductor film 1 10 with a CVD method, predetermined thickness (for example, lOnm) 
is good to carry out at the low-growth speed below 20 nm/min. 

[0032] (Semiconductor film) As a semiconductor film 1 10, compound semiconductor films, such as GaAs, and InP, GaN, can be used 
again. [ a nonvesicular single-crystal-silicon thin film, and ] When a semiconductor film is single crystal silicon, SiH2C12, SiHCI3, , 
SiCI4 and SiH4, or HCl gas may be added as material gas. the formation method - not only a CVD method but MBE - law, a 
sputtering technique, etc. are possible. 

[0033] In addition, after the 1st heat-treats a porous layer in the ambient atmosphere containing hydrogen, it is also desirable that 
precede to grow up a thin film and the 2nd heat-treats at a temperature higher than the 1st heat treatment temperature concerned. As 
1st heat treatment temperature, it can use in the range of 900 degrees C - the melting point as 800 degrees C - 1000 degrees C and 2nd 
heat treatment temperature. Thereby, the closure of the hole on the surface of a porous layer is performed enough. For example, 1st 
heat treatment temperature can be performed at 950 degrees C, and 2nd heat treatment can be performed at 1 100 degrees C. 
[0034] (Member) again ~ as a member 120 a CZ process and MCZ - the wafer with which hydrogen annealing treatment not only 
of the single crystal silicon wafer produced by law or the FZ method but the substrate surface was carried out, or an epitaxial silicon 
wafer can be used. Of course, not only silicon but compound semiconductor substrates, such as a GaAs substrate and an InP substrate, 
can be used. 

[0035] (A semiconductor device and/or semiconductor integrated circuit) As a semiconductor device and/or a semiconductor 

integrated circuit 140, semiconductor integrated circuits, such as elements, such as CMOS, a bipolar transistor, diode, a coil, and a 

capacitor, DRAM, a microprocessor, a logic IC, and memory, are producible again. As a use of an element or a circuit, an electronic 

circuitry, an oscillator circuit, a carrier and a light emitting device, optical waveguide, various sensors, etc. are included. 

[0036] It is also desirable to carry out so that the trench or LOCOS (partial oxidation) used as isolation may be attained to a porous 

layer. 

[0037] In addition, LOCOS(ing) or mesa etching of between the chips concerned which turn into each chip is carried out, and you may 
make it a semiconductor film not exist between chips. 

[0038] (Separation) It can carry out by high-pressure spurting out on the detached core side, such as a liquid and a gas, namely, fluid 
spurting out as the separation method, 

[0039] If it is a liquid and water, an etching reagent, alcohol, etc. are gases as a fluid, air, nitrogen gas, argon gas, etc. can be used. 
Supersonic vibration may be impressed in the case of separation, 

[0040] When the porous layer or ion-implantation layer which are a detached core have not expressed on the side of a member on the 

occasion of separation, the porous layer concerned may be made to express. 

[0041] In order to dissociate under a static pressure (under the pressure by the fluid which stood it still substantially), the following 
pressure impression devices are needed, 

[0042] That is, they are a closed-space configuration member for surrounding a part of periphery [ at least ] of a member, and 
constituting a closed space, and the pressure impression device in which a pressure higher than external space can be impressed in said 
closed space, 

[0043] When a detached core is especially produced by ion implantations, such as hydrogen, nitrogen, helium, and rare gas, since the 
minute air-bubbles layer (a microbubble layer, micro cavity layer) formed of an ion implantation condenses, in addition to the pressure 
by the fluid, it can also dissociate using this phenomenon by performing heat treatment of 400 to about 600 degrees C. It can also heat 
by a C02 laser etc. 

[0044] Chip-ization performed fi"om a detached core side can use the dicing equipment usually used, and also can use etching, laser 
ablation, an ultrasonic cutter, high-pressure jet (for example, water jet), etc. When etching performs, etching reagents, such as 
HF+H202, HF+HN03, and an alkali solution, can be used. As laser, they are an YAG laser, a C02 laser, an excimer laser, etc. 
[0045] (2nd operation gestalt) Next, it explains using drawing 2 per 2nd operation gestalt of this invention. 
[0046] The member 120 which has the semiconductor film 1 10 equipped with the semiconductor device and/or the semiconductor 
integrated circuit 140 through the detached core 100 on the semiconductor region 130 like the 1st operation gestalt is prepared 
(drawing 2 (a)). 

[0047] A member 120 is stuck on the supporter material 300 through a glue line 310 if needed (drawing 2 (b)). 

[0048] Next, the slitting slot 400 is put into a member 120 fi-om a semiconductor region 130 side, and a chip-ized production process 

is performed. It is desirable for the tip of a slitting slot to have reached near the interface of the semiconductor fihn 1 10 and the 

supporter material 300 or up to the glue line 310 neighborhood. And the chip-ized minute semiconductor region 500 is separated fi-om 

a member 120 by the detached core 1 15. In this way, thin film semiconductor equipment is manufactured, 

[0049] In addition, drawing 2 (d) - (f) shows an example of the method of carrying out packaging of the thin film semiconductor 

equipment 350. As shown in drawing 2 (d), the minute semiconductor region 500 is laid on a plastic card. And after dissociating by 

the detached core 115, it closes by resin 200. Without, of course restricting to this method, after a chip-ized production process, after 

separating the minute semiconductor region 500 by ejection and the detached core 1 15 like drawin g 3 (a) (drawing 3 (b)), laying in a 

substrate 215 is also possible. In this case, it is also possible like drawing 3 (c) to also use a semiconductor device side as the upper 

surface and to turn on a lamination side side like drawing 3 (d). 

[0050] Although external force, such as hauling, compression, and a shear, may be used for it since it is performed after already chip- 
izing (i.e., after a separation-ized production process makes separation area very small compared with a silicon wafer), it is good to 
dissociate using the fluid of description preferably. It is also possible to dissociate by applying heat to a detached core 115. When 
especially the detached core is formed of ion-implantation layers, such as hydrogen, it is also desirable to perform local heating with 
laser etc. 

[0051] About a detached core, a semiconductor film, a member, a semiconductor device, and/or a semiconductor integrated circuit, 
what the above-mentioned operation gestalt 1 explained is applicable as it is. 
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[0052] Like this operation gestalt, the local stress concentration to a semiconductor device can be reduced by performing a separation 
production process compared with the case where a large area is separated at once, after a chip-ized production process. Furthermore, 
it leads also to improvement in the yield by dissociating only about the chip of an excellent article. 

[0053] (Example 1) The single crystal Si substrate of the P type of specific resistance 0.01 ohm-cm was prepared, and anodization on 
the surface of a substrate was performed into HF solution, TTie anodization conditions were as follows. 
Current density : 7 (mA-cm -2) 

Anodization solution : HF:H2 0:C2H50H= 1:1:1 hours : 1 1 (minute) 
Thickness of a porosity Si layer : 12 (micrometer) 

The porosity Si layer could make the high quality epitaxial Si layer form on the porosity Si layer concerned, and it adjusted porosity so 
that it could use as a detached core ftirther. Specifically, it was 20%. In addition, the thickness of a porosity Si layer can be used not 
only from the above-mentioned thickness but hundreds of micrometers to about 0.1 micrometers. 

[0054] This single crystal Si substrate was oxidized in the 400-degree C oxygen ambient atmosphere for 1 hour. Thereby, the wall of 
the hole of Porosity Si was covered by the thermal oxidation fibn. Then, the surface of this porosity Si layer was immersed in fluoric 
acid, it left the oxide film of the wall of a hole, and only the oxide film of the surface of a porosity Si layer was removed, next, a 
porosity Si layer top - CVD (Chemical Vapor Deposition) - 3 micrometers grew the single crystal Si layer epitaxially by law. The 
growth conditions are as follows. 

Source gas : SiH2C12/H2 quantity of gas flow : 0.5/180 1/min gas pressure : SOTorr temperature : 950-degree-C growth rate : In 
advance of 0.3 micrometer/min epitaxial growth, heat treatment in a hydrogen content ambient atmosphere was performed. This is for 
closing a surface hole. In addition to this heat treatment, minute Si atom may be added with material gas etc., and the atom for those 
surface hole closures may be compensated. 

[0055] In this way, the member obtained can be treated as the same wafer as the epiwafer usually used. It only differs that the porosity 
Si layer is formed in the bottom of an epilayer. Circuits, such as a microprocessor, a logic IC, and memory, were produced to this 
epilayer. Production of LSI has produced LSI with the same engine performance as the former by letting the completely same 
production process as usual pass. In addition, it is also desirable after epitaxial growth to heat-treat in a hydrogen ambient atmosphere 
in advance of device field formation. 

[0056] The residual Si field of Porosity Si is depletion-ized, and is formed into high resistance. Improvement in the speed of a kind 
SOI-by this device and low-power-ization are realized. 

[0057] In addition, by using a trench as isolation, contraction of a chip area is attained, it can take in a wafer, and a number also 
increases. Moreover, together with the high resistance of a porosity Si layer, the insulation between elements was able to be attained 
by making it attain a trench or LOCOS to a porosity Si layer. 

[0058] In this way, although chip-ization according made LSI to rear-face grinding and dicing is usually performed, the whole wafer 
surface is divided into the substrate and LSI side in the porosity Si layer currently produced beforehand here, 
[0059] Separation used the pressure of a fluid. Specifically, it separated into the porosity Si layer side by high-pressure spurting out, 
[0060] In addition, the followmg can be used as a fluid. The thing containing solid grain and fine particles is in a gas, a liquid, or 
them. Although used the water jet (it is described as "WJ" below) in this example, it is also possible to apply the fluid jet with which 
an air jet, a nitrogen gas jet, other gas jet, liquid jet other than water, ice, and a plastics piece and an abradant were mixed, or these 
static pressures. It flows also into a very minute crevice, a fluid can raise an internal pressure, and it is the feature that external 
pressure can be distributed and impressed. Moreover, there is the feature of making the part which is the easiest to separate separate 
from a pressure not being extremely applied to a part alternatively. It is the optimal means in order to separate the whole thin layer 
surface where the semiconductor device is already produced like this invention. 

[0061] In addition, it is more desirable to support a surface side by other supporter material in the case of separation. For example, 
there are a flexible sheet, a glass substrate, a plastic plate, a metal substrate, and other semiconductor substrates. With adhesives, these 
supporter material is stuck the surface side of the substrate which carried out device formation, and is united, 
[0062] A fluid is impressed near the edge of the 1st substrate supported by supporter material, and a porosity Si layer is separated on 
the whole surface. In case a fluid was impressed, made it more desirable for the 1st substrate edge to express Porosity Si. Furthermore, 
if it is made to express so that the porosity Si section may become a concave, the pressure of a fluid can be efficiently impressed more 
to a porosity Si layer. 

[0063] Even if it removes, it is not necessary to carry out porosity Si which remained to the device layer side. 

[0064] Then, the device layer side was cut to the chip size by dicing, and packaging of each chip was performed. A separation side 

may be put on a package base, wire bonding may be carried out from a suiface side, and the surface may be turned down and packed. 

The mimetic diagram is shown in drawing 4 (a). 510 - a package base and 520 - wiring and 141 - trench separation and 142 - a 

bipolar transistor and 143 - a well - as for separation and 144, a pMOS transistor and 145 are nMOS transistors. You may carry out 

so that trench separation of 14 1 may be attained to a detached core 100. 

[0065] By installing in a plastic card directly, an IC card is producible. 

[0066] Drawing 4 (b) shows the example to which drawing 4 (c) used the device layer side as the inferior surface of tongue for the 
example which installed the device layer side in the upper surface to IC card 530. 

[0067] If a package base is used as a heat sink, as compared with the conventional back grinder method, it has marked heat leakage 
nature, by this invention, although the lamination of the rear face by the back grinder is usually hundreds of microns, in order that only 
[a part of thickness (sum total -<10 micron) of the thickness + porosity Si of a surface epilayer] may remain, narrowing and heat 
leakage nature boil it markedly, and the source of heat release of a device and its distance of a heat sink improve. In addition, OEIC 
(Optoelectronic Integrated Circuits) can be produced to an epilayer, and it can also pack to a light transmission nature substrate or 
optical waveguide, in addition - the time of chip-izing - less than [ lOcmxlOcm ] - desirable ~ 5cmx ~ it is desirable that it is less 
than [ 2cmx2cm ] still more preferably 5cm or less. 

[0068] In addition, it dissociated, and the remaining single crystal Si substrate performed surface regrinding, etching, heat treatment 
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under the ambient atmosphere containing hydrogen, etc. if needed, and has supplied them to the same production process again. Or it 
can also use as a substrate of another purpose. 

[0069] (Example 2) In the example I, although the number of porous layers was one, they were used as the porous layer of the two- 
layer configuration from which porosity differs in this example. 

[0070] First, anodization of a silicon substrate surface was performed on condition that the following. 
Current density : 8 (mA-cm -2) 

Anodization solution : HF:H2 0:C2H50H= 1:1:1 hours : 5 (minute) 
Thickness of a porosity Si layer : 6 (micrometer) 
Then, anodization was performed on condition that the following. 
Current density : 33 (mA-cm -2) 

Anodization solution : HF:H2 0:C2H50H= 1:1:1 hours : 80 (second) 
Thickness of Porosity Si : 3 (micrometer) 

In this way, 20% of low porosity layer was formed from the single crystal silicon substrate side the high porosity layer of 45% of 
porosity, and also on it. Then, the epitaxial silicon layer was formed on the low porosity layer according to the same conditions as an 
example 1, and the integrated circuit etc. was formed further. 

[0071] Then, water was able to be injected in the porosity silicon layer and the substrate was able to be divided into it. Separation was 
produced near the interface of an above-mentioned two-layer porous layer. 

[0072] In addition, the thickness of a two-layer porous layer may not be a configuration (6 micrometers / 3 micrometers), and can 
carry out adjustable [ of the thickness ] by changing anodization conditions. Moreover, anodization liquid may not be HF:H2 
0:C2H50H-l:l:l. Moreover, other alcohol, such as IPA (isopropyl alcohol), may be used instead of ethanol. Since alcohol aims at 
preventing wafer surface adhesion of a reaction bubble as a surfactant, it may not be alcohol, but other surfactants may be used, and a 
surface air bell may be removed ultrasonically, without adding a surfactant. 

[0073] The chip-ized production process was able to produce thin fihn semiconductor equipment after separation by supposing that it 
is the same as that of an example 1 . 

[0074] (Example 3) The single crystal Si substrate of the P type of resistivity 14 ohm-cm was prepared. Field bearing was <100>. On 

this single crystal Si substrate surface, circuit cambia, such as a microprocessor, a logic IC, and memory, were produced. 

[0075] Then, from the circuit cambium side, the hydrogen ion was poured into the predetermined depth (this example a depth of a 

surface side to 3 micrometers), and the ion-implantation layer was formed. The injection rate was E17/cm2 from the £16 number. On 

the occasion of impregnation, Si02 protective coat may be formed in the maximum surface with a CVD method. 

[0076] Next, the plastic plate (or a glass substrate. Si substrate, a flexible film, and adhesive tape are sufficient.) as a device cambium 

and supporter material was stuck with adhesives. Then, it spurted out on the ion-implantation layer side, and the separation production 

process was performed. 

[0077] And the chip-ized production process as well as an example 1 was performed, and the IC card was produced. 

[0078] (Example 4) The single crystal Si substrate of the P type of specific resistance 0.01 ohm-cm was prepared, and anodization on 

the surface of a substrate was performed into HF solution, llie anodization conditions were as follows. 

Current density : 8 (mA-cm -2) 

Anodization solution : HF:H2 0:C2H50H= 1:1:1 hours : 5 (minute) 
Thickness of a porosity Si layer : 6 (micrometer) 
Then, anodization was performed on condition that the following. 
Current density : 33 (mA-cm -2) 

Anodization solution : HF:H2 0:C2H50H= 1:1:1 hours : 80 (second) 
Thickness of Porosity Si : 3 (micrometer) 

In this way, 20% of low porosity layer was formed from the single crystal silicon substrate side the high porosity layer of 45% of 
porosity, and also on it. Then, the epitaxial silicon layer was formed on the low porosity layer according to the same conditions as an 
example 1, and the integrated circuit etc. was formed further. Next, after sticking a device layer side on the plastic plate (or a glass 
substrate, Si substrate, a flexible film, and adhesive tape are sufficient.) as supporter material with adhesives, dicing, i.e., chip-izing, 
was performed from the epitaxial layer and opposite side, i.e., single crystal silicon substrate, side for chip-izing, and it separated into 
the minute field. 

[0079] Next, holding the minute field concerned with maintenance means, such as a vacuum pincette, it carried out melting the above- 
mentioned adhesives if needed etc., and as the ejection ejection and device layer side became a lamination side, it put the chip on the 
package base. Then, the hauling force was applied and it dissociated by the detached core. In this way, thin film semiconductor 
equipment has been formed in the package base. This chip was closed by the resin of plastics and the IC card was produced. 
[0080] 

[Effect of the Invention] According to this invention, the thin film semiconductor equipment which lessened effect of the device 
cambium on [ in the case of separation ] can be manufactured by performing a separation production process, after dissociating using a 
fluid or chip-izing the separation production process in thin-film-izing to the minute field of a request of a silicon wafer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 ♦♦♦♦ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical cross section showing an example of the operation gestalt of this invention. 
[Drawing 21 It is the typical cross section showing an example of the operation gestalt of this invention. 
[Drawing 3] It is a typical cross section to show an example of the operation gestalt in this invention. 
[Drawing 4] It is the typical cross section showing an example of the operation gestalt in this invention. 
[Drawing 5] It is the typical cross section showing an example of the operation gestalt in this invention. 
[Drawing 61 It is a typical cross section to show the conventional example. 
[Description of Notations] 

100 Detached Core 

101 Residue Delaminate 
110 Semiconductor Film 
120 Member 

130 Semiconductor Region 

140 Semiconductor Device or Semiconductor Integrated Circuit 
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[ Drawing 5] 
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[ Drawin g 6 ] 
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